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[57] ABSTRACT 

An alkenoic acid derivative of the formula 



(i) 



R2 T -(CH 2 )j-Z 



W~CH-X-(CH 2 )— A 
Y 



B 



in which 

X and Y are identical or different and represent sulfur, 
sulfoxide, sulfone, an alkylene chain, — SCH2 — , or 
oxygen or a direct bond, 

W represents — CH=CH— or — CH2 — CH2 — , 

o represents a number 1 to 5, 

A and B are identical or different and represent car- 
boxyl, carboxymethylene, • tetrazolyl or tetrazolyl- 
methylene, or — C0 2 R 9 or — CH 2 C0 2 R 9 or 
— CONRIORH or nitrile 

n represents a number I to 10, 

m represents a number 0 to 7, 

T and Z are identical or different and represent oxygen 
or a direct bond and 

R 2 , R 3 , R 8 are identical or different and represent hy- 
drogen, alkyl, alkoxy, halogen, trifluoromethyl, tri- 
fluoromethoxy, cyano or nitro and 

R 9 is lower alkyl and R 10 and R 11 are hydrogen, lower 
alkyl, alkylsulfonyl or arylsulfonyl or together are an 
alkylene chain to form a ring 

and pharmaceutical^ acceptable salts thereof. Such 
alkenoic acid derivatives are useful as leucotriene dis- 
ease antagonists. 
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Animals-Male Dunkin Hartley 350-400 g (Inter- 
fauna). 

1. Preparation 5 
A guinea-pig was killed by a blow to the head and the 

trachea placed in Tyrodes solution plus indornethacin 
(3XlO~ 6 M). The trachea was cut open longitudinally 
opposite the trachealis muscle and alternating trans- 
verse cuts made across three quarters of the tissue 10 
width. The preparation was opened out as a zig-zag- 
chain and suspended in a 10 ml' tissue-bath containing 
Tyrodes solution with indornethacin (3x 10~ 6 M) at 37* 
C. gassed with 5% CO2 in oxygen. Tissue movement 
was monitored with a Hugo Sachs isotonic transducer 15 
with a load of 250-500 mg. 

2. Experimental Procedure 

Upon equilibration maximal response was determined 
using 10~ 4 and 3xl0- 4 M histamine. The histamine 
was washed out and Tyrodes exchanged for Tyrodes 20 
plus indornethacin, L-serine borate (45 mM) and L-cys- 
teine (10 mM). When the tissues had re-equilibrated one 
of each set of four preparations was treated with a series 
of 10 /xl volumes of the vehicle control EtOH. The 
other three were each treated with cumulative additions 25 
of the test drug to give a tissue-bath concentration from 
10- n -10- 5 M. Fifteen minutes after the final addition 
of test drug or EtOH a cumulative concentration re- 
sponse curve for LTD4 (10- 10 -10- 6 M) was applied. 
When maximal LTD4-concentration was reached the 30 
tissues were discarded. 

3. Materials 

Indornethacin, LTD4 (Leukotrien D4), boric acid, 
L-cysteine and L-serine. 

Tyrodes solution consisted of the following ANA- 35 
LAR grade substances (mM) dissolved in distilled wa- 
ter; NaCl 137, MgCh 2.1, KC1 2.7, NaH 2 D0 4 0.5, 
CaCh 2.4, NaHC0 3 11.9, D-glucose 9.2. 

RESULTS 40 

Contractions were normalised to the histamine- 
induced maximum for each preparation. The responses 
to analogue, LTD4 and LTD4 plus analogue were then 
expressed as a percentage of the maximum LTD4 re- 
sponse in the appropriate control preparation. EC50 45 
(that concentration required to induce a 50% maximal 
LTD4 response) values for 'test* and control tissues 
were calculated using a least squares linear regression 
program. These values were used to calculate a pKs to 
quantify the degree of antagonism where appropriate, 50 

It will be appreciated that the instant specification 
and claims are set forth by way of illustration and not 
limitation, and that various modifications and changes 
may be made without departing from the spirit and 
scope of the present invention. 55 

What is claimed is: 

1. An alkenoic acid derivative of the formula 



R 2 



T-(CH 2 )r-Z 



^^-(CH 2 )-W-CH~X- 



(0 
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in which 



X and Y are identical or different and represent sul- 
fur, sulfoxide, sulfone, an alkylene chain, — SC- 
H2— , or oxygen or a direct bond, 

W represents ~CH~CH— or — CUi — CH2 — , 

o represents a number 1 to 5, 

A and B are identical or different and represent car- 
boxyl, carboxymethylene, or — CO2R 9 or — CH- 
2CO2R 9 

n represents a number 1 to 10, 

m represents a number 0 to 7, 

T and Z are identical or different and represent oxy- 
gen or a direct bond and 

R 2 , R 3 , R 8 are identical or different and represent 
hydrogen, alkyl, alkoxy, halogen, trifluoromethyl, 
trifluoromethoxy, cyano or nitro and 

R 9 is lower alkyl and, 
and salts thereof. 

2. An alkenoic acid derivative according to claim 1, 
wherein 

X and Y are identical or different and represent sul- 
fur, sulfoxide, sulfone, a methylene group, — SC- 
H2 — , oxygen, an ethylene group or a direct bond, 

W represents — CH=CH~ or — CH2CH2 — > 

o represents a number 1 to 4, 

n represents a number 1 to 7, 

m represents a number 0 to 5, • 

T and Z are identical or different represent oxygen or 
a direct bond and 

R 2 , R 3 , R 8 are identical or different and represent 
hydrogen, lower alkyl, lower alkoxy, fluorine, 
chlorine or trifluoromethyl. 

3. An alkenoic acid derivatives according to claim 1, 
wherein 

X represents sulfur, sulfone or a methylene group, 
Y represents sulfur, a methylene group, — SCH2 — or 

a direct bond, 
W represents — CH=CH— , 
R 8 and R 3 represents H, 
R 2 represents H or F, 
o represents a number 1, 2, 3 or 4, 
n represents a number 2, 3, 4, 5, 5 or 6, 
m represents a number 0, 1 or 2, 
T represents oxygen or a direct bond, 
Z represents oxygen or a direct bond and 
A represents carboxyl or ester thereof, 
B represents para carboxyl or ester thereof. 

4. A leucotriene disease antagonist composition com- 
prising a leucotriene disease antagonistic effective 
amount of an alkenoic acid derivative according to 
claim 1 in admixture with a pharmaceutical^ accept- 
able carrier. 

5. A composition according to claim 4 comprising 0.5 
to 98 weight % of the alkenoic acid. 

6. A unit dose of a composition according to claim 4 
in the form of a tablet or a capsule. 

7. A method of treating a patient suffering from a 
leucotriene disease comprising administering to said 
patient a leucotriene disease antagonistic effective 
amount oi an alkenoic acid derivative according to 
claim 1. 

8. A method according to claim 7 wherein the leuco- 
triene disease is a circulatory disease. 

9. A method according to claim 7, wherein the leuco- 
triene disease is a respiratory disease. 

10. A process for the preparation of an alkenoic acid 
derivative of the formula 
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(i) 



R2 



T-(CH 2 )s-Z 



Y 



10 



in which 

X and Y are identical or different and represent sul- 
fur, sulfoxide, sulfone, an alkylene chain, — SC- 
H2 — , oxygen or a direct bond, 

W represents — CH=CH— or — CH 2 — CH 2 — , 

o represents a number I to 5, 

A and B are identical or different and represent car- 
boxyl, carboxymethylene, or — CO2R 9 or — CH- 
2CO2R 9 or 

n represents a number 1 to 10, 

m represents a number 0 to 7, 

T and Z are identical or different and represent oxy- 
gen or a direct bond and 
R 2 , R 3 , R 8 are identical or different and represent 25 
hydrogen, alkyl, alkoxy, halogen, trifluoromethyl, 
trifluoromethoxy, cyano or nitro 
and their salts, comprising reacting 
an aldehyde of the formula (II) 



X-(CH 2 ) 0 -A 




(II) 



35 
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X, Y, o and R 8 have the above mentioned meanings 
and 

A and B are identical or different and represent 
CO2R 9 or CH 2 C0 2 R 9 or wherein R 9 represents 
lower alkyl and, 
with a phosphorus compound of the formula (III) 



-ch 2 — U 



(in) 



in which 
R» is 



R3 



15 



20 




(CH 2 )„- 



in which 

R 2 , T, n, 2, R 3 and m have the above mentioned 

meanings and 
U represents a group of the formula 



— P(R 6 ) 3 v, 



R 6 

-P — R 7 

II 
O 



OR 6 

I ' . 
or — P— OR 7 

II 
O 



30 



in which 



where 

R 6 and R 7 are identical or different and denote alkyl 

or phenyl and 
V denotes a halide anion or a tosylate anion, in an 
inert solvent in the presence of a base, 
whereby the esters are then hydrolyzed or partially 
hydrolyzed. 

11. A process according to claim 10, wherein the 

process is carried out in the temperature range from 

-80° C. to +70° C. 

***** 



45 



50 



55 



60 



65 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

Page L of 2 

PATENT NO. : 5,041,638 

DATED : August 20, 1991 

INVENTOR(S) : Rosentreter et al- 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

item [57] 

Title Page ABSTRACT: Line 2 delete 




Col. 78, line 17 After " alkyl " delete " and " and substitute — , — 

Col. 79/ line 20 Delete 11 or " and insert — wherein R g is lower .alkyl 

and — 

Col. 80/ line 4 Delete second " or " 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

Page 2 of 2 

PATENT NO. : 5,041,638 
DATED : August 20, 1991 

INVENTORY) : Rosentreter et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Col* 80, line 5 Delete " and " 



Attest: 



Signed and Sealed this 
Twenty-eighth Day of September, 1993 



BRUCE LEHMAN 

Attesting Officer Commissioner of Patents and Trademarks 



iiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiniiiiniiiinii 

US005159O97A 

United States Patent [19] [11] Patent Number: 5,159,097 

Rosentreter et aL [45] Date of Patent: Oct. 27, 1992 



[54] ALKENOIC ACID DERIVATIVES 

[75] Inventors: Ulrich Rosentreter, Wuppertal, Fed. 

Rep. of Germany; Harold C. 
Kluender, West Haven, Conn.; 
Trevor S. Abram, Marlow Bucks, 
United Kingdom; Peter Norman, 
Slough, United Kingdom; Steven R. 
Tudhope, Windsor, United Kingdom 

[73] Assignee: Bayer Aktiengesellscbaft, 

Leverkusen, Fed. Rep. of Germany 

[21] Appl. No.: 618,184 

[22] Filed: Nov. 26, 1990 

Related U.S. Application Data 

[62] Division of Ser. No. 349,371, May 9, 1989, Pat. No. 
5,041,638. 

[30] Foreign Application Priority Data 
May 13, 1988 [GB] United Kingdom 8811423 

[51] Int. CU C07F9/02 

[52] U.S. CI 558/167; 558/197; 

562/8; 562/12; 562/20; 562/23 

[58] Field of Search 558/167, 197; 562/8, 

562/12, 20, 23 

[56] References Cited 

FOREIGN PATENT DOCUMENTS 
8605779 10/1980 World Int. Prop. O. . 

Primary Examiner — Paul J. Killos 

Attorney, Agent, or Firm — Sprung, Horn, Kramer & 

Woods 



[57] ABSTRACT 

An alkenoic acid derivative of the formula 



R 3 

Q £> (CH2) *~ W 

O T-(CH 2 ) n -Z 



(I) 



— W — CH — X — (CHi)o — A 
Y 



B 



in which 

X and Y are identical or different and represent sulfur, 
sulfoxide, sulfone, an alkylene chain, — SCH2 — , or 
oxygen or a direct bond, 

W represents — CH=CH— or — CH2 — CH2 — , 

o represents a number 1 to 5, 

A and B are identical or different and represent car- 
boxyl, carboxymethylene, tetrazolyl or tetrazolyl- 
methylene, or — CO2R 9 or — CH2CO2R 9 or 
— CONRJ0RU or nitrile 

n represents a number 1 to 10, 

m represents a number 0 to 7, 

T and Z are identical or different and represent oxygen 
or a direct bond and 

R 2 , R 3 , R 8 are identical or different and represent hy- 
drogen, alkyl, aikoxy, halogen, trifluoromethyl, tri- 
fluoromethoxy, cyano or nitro and 

R 9 is lower alkyl and R 10 and R 11 are hydrogen, lower 
alkyl, aJkylsulfonyl or arylsulfonyl or together are an 
alkylene chain to form a ring 

and pharmaceutically acceptable salts thereof. Such 
alkenoic acid derivatives are useful as leucotriene dis- 
ease antagonists. 



1 Claim, No Drawings 
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width. The preparation was opened out as a xig-zag- 
chain and suspended in a 10 ml tissue-bath containing 
Tyrodes solution with indomethacin (3x 10~ 6 M) at 37° 
C. gassed with 5% CO2 in oxygen. Tissue movement 
was monitored with a Hugo Sachs isotonic transducer 
with a load of 250-500 mg. 

2. Experimental Procedure 

Upon equilibration maximal response was determined 
using 10- 4 and 3xl0~ 4 M histamine. The histamine 
was washed out and Tyrodes exchanged for Tyrodes 10 
plus indomethacin, L-serine borate (45 mM) and L-cys- 
teine (10 mM). When the tissues had re-equilibrated one 
of each set of four preparations was treated with a series 
of 10 >il volumes of the vehicle control EtOH. The 
other three were each treated with cumulative additions 15 
of the test drug to give a tissue-bath concentration from 
lO-^-lO-^M. Fifteen minutes after the final addition 
of test drug or EtOH a cumulative concentration re- 
sponse curve for LTD4 (10- ,0 -10- 6 M) was applied. 
When maximal LTD4-concentration was reached the 20 
tissues were discarded. 

3. Materials 

Indomethacin, LTD4 (Leukotrien D4), boric acid, 
L-cysteine and L-serine. 

Tyrodes solution consisted of the following ANA- 25 
LAR grade substances (mM) dissolved in distilled wa- 
ter: NaCl 137, MgCl 2 2.1, KC1 2.7, NaH 2 D0 4 0.5, 
CaCi 2 2.4, NaHC0 3 11.9, D-glucose 9.2. 

RESULTS 

Contractions were normalised to the histamine- 
induced maximum for each preparation. The responses 
to analogue, LTD4 and LTD4 plus analogue were then 
expressed as a percentage of the maximum LTD4 re- 
sponse in the appropriate control preparation. EC50 
(that concentration required to induce a 50% maximal 
LTD4 response) values for 'test' and control tissues 
were calculated using a least squares linear regression 



program. These values were used to calculate a pK^ to 
quantify the degree of antagonism where appropriate. 

It will be appreciated that the instant specification 
and claims are set forth by way of illustration and not 
limitation, and that various modifications and changes 
may be made without departing from the spirit and 
scope of the present invention. 
What is claimed is: 

1. A phosphorous compound of the formula 

(IHb) 




T-(CH 2 )„~Z 




(CH2W1-U 



wherein 

R 2 and R 3 are identical or different and represent hydro- 
gen, alkyl, alkoxy, halogen, trifluoromethyl, tri- 
fluoromethoxy, cyano or nitro, 

U represents a group of the formula 



30 



35 



I 



OR* 



— P(R 6 ) 3 V, — P — R 7 or — P— OR 7 , 
II II 

o o 



where 

R 6 and R 7 are identical or different and denote alkyl 

or phenyl and 
V denotes tosylate anion, 

T and Z are identical or different and represent oxy- 
gen or a direct bond, 
m represents a number 0 to 7 and 

n represents a number 1 to 10. 

* * * * * 
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[57] ABSTRACT 

An alkenoic acid derivative of the formula 

R3 CD 
R 2 T - ( CH 2 )r-Z 



R* 



in which 

X and Y are identical or different and represent sulfur, 
sulfoxide, sulfone, an alkylene chain, — SCH2— > or 
oxygen or a direct bond, 

W represents — CH=CH— or — CH 2 — CH 2 — , 

o represents a number 1 to 5, 

A and B are identical or different and represent car- 
boxyl, carboxymethylene, tetrazolyl or tetrazolyl- 
methylene, or — CO2R 9 or — CH2CO2R 9 or 
—CONR 10 R U or nitrile 

n represents a number 1 to 10, 

m represents a number 0 to 7, 

T and Z are identical or different and represent oxygen 

or a direct bond and 
R 2 , R 3 , R 8 are identical or different and represent hy- 
drogen, alkyl, alkoxy, halogen, trifluoromethyl, tri- 
fluoromethoxy, cyano or nitro and 
R 9 is lower alkyl and R 10 and R 11 are hydrogen, lower 
alkyl, alkylsulfonyl or arylsulfonyl or together are an 
alkylene chain to form a ring 
and pharmaceuticaliy - acceptable salts thereof. Such 
alkenoic acid derivatives are useful as leucotriene dis- 
ease antagonists. 

8 Claims, No Drawings 



EXAMPLE 144 

6-(4-Carboxybenzyl)-9-{3-[3-(4-fluorophenoxy> 
propoxy]benzyl}-7-(Z)-nonenoic acid 




COOH 



F COOH 



Using the ester product of Example 143 and the pro- 
cedure of example 68 the title compound was prepared. 
. Yield: 85% of theory. 

NMR (CDCb, 300 MHz): 1.2-1.7[6] m, 2.23[2] q, 
J = 8 Hz, 2.33[2] t, J«8 Hz, 2.5-2.8[3] m, 3.03[1] dd, 
J = 14.8 Hz, 3.1412] dd, J = 14.8 Hz, 4.04-4. 15[4] m, 
5.22[1] t, J=10 Hz, 5.54(1] dt, J=10.7 Hz, 6.5-7.3[10] 
m,7.97[2] d, J = 8 Hz. 

EXAMPLE 145 

Animals-Male Dunkin Hartley 350-400 g (Inter- 
fauna). 

1. Preparation 

A guinea-pig was killed by a blow to the head and the 
trachea placed in Tyrodes solution plus indomethacin 
(3X 10~ 6 M). The trachea was cut open longitudinally 
opposite the trachealis muscle and alternating trans- 
verse cuts made across three quarters of the tissue 
width. The preparation was opened out as a zig-zag- 
chain and suspended in a 10 ml tissue-bath containing 
Tyrodes solution with indomethacin (3X 10" 6 M) at 37° 
C. gassed with 5% CO2 in oxygen. Tissue movement 
was monitored with a Hugo Sachs isotonic transducer 
with a load of 250-500 mg. 

2. Experimental Procedure 

Upon equilibration maximal response was determined 
using 10~ 4 and 3Xl0~ 4 M histamine. The histamine 
was washed out and Tyrodes exchanged for Tyrodes 
plus indomethacin, L-serine borate (45 mM) and L-cys- 
teine (10 mM). When the tissues had re-equilibrated one 
of each set of four preparations was treated with a series 
of 10 ul volumes of the vehicle control EtOH. The 
other three were each treated with cumulative additions 
of the test drug to give a tissue-bath concentration from 
10- U -10- 5 M. Fifteen minutes after the final addition 
of test drug of EtOH a cumulative concentration re- 
sponse curve for LTD4 (10-l°-10- 6 M) was applied. 
When maximal LTD4-concentration was reached the 
tissues were discarded. 

3. Materials 

Indomethacin, LTD4 (Leukotrien D4), boric acid, 
L-cysteine and L-serine. 

Tyrodes solution consisted of the following ANA- 
LAR grade substances (mM) dissolved in distilled wa- 
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tenNaCl 137, Mg'C! 2 2.1, KC1 2.7, NaH 2 DO 4 0.5, CaCb 
2.4, NaHC0 3 11.9, D-glucose 9.2. 

RESULTS 

5 Contractions were normalised to the histaminein- 
duced maximum for each preparation. The responses to 
analogue, LTD4 and LTD4 plus analogue were then 
expressed as a percentage of the maximum LTD4 re- 
sponse in the appropriate control preparation. EC50 
10 (that concentration required to induce a 50% maximal 
LTD4 response) values for 'test' and control tissues 
were calculated using a least squares linear regression 
program. These values were used to calculate a pK^to 
quantify the degree of antagonism where appropriate. 
15 It will be appreciated that the instant specification 
and claims are set forth by way of illustration and not 
limitation, and that various modifications and changes 
may be made without departing from the spirit and 
scope of the present invention. 
20 What is claimed is: 

1. A compound having the formula: 



XIV 




in which 

R 2 represents hydrogen, alkyl, alkoxy, halogen, triflu- 
oromethyl, trifluoromethoxy, cyano or nitro; 

T represent oxygen or a direct bond; 

n represents a number 1 to 10; 

R 3 represents hydrogen, alkyl, alkoxy, halogen, triflu- 
oromethyl, trifluoromethoxy, cyano or nitro; and 

m represents a number 0 to 7. 

2. The compound according to claim 1, having the 
formula; 

40 




3. A leucotriene disease antagonist composition com- 
prising a leucotriene disease antagonistic effective 
amount of an alkenoic acid derivative according to 
claim 1 in admixture with a pharmaceutical^ accept- 
able carrier. 

4. A composition according to claim 3 comprising 0.5 
to 98 weight % of the alkenoic acid. 

5. A unit dose of a composition according to claim 3 
in the form of a tablet or a capsule. 

6. A method of treating a patient suffering from a 
leucotriene disease comprising administering to said 
patient a leucotriene disease antagonistic effective 
amount of an alkenoic acid derivative according to 
claim 1. 

7. A method according to claim 6 wherein the leuco- 
triene disease is a circulatory disease. 

8. A method according to claim 6, wherein the leuco- 
triene disease is a respiratory disease. 

* * * * * 
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